
Apparatus And Method For Determining Type Of Optical 

Disk 

background of the invention 

Field of the Invention 

5 The present invention relates to an apparatus and method for 

determining the type of an optical disk in order to implement an 
optimal servo operation according to the type of a loaded optical 
disk. 

Description of the Related Art 

10 Fig. 1 is a flowchart showing an example of a method for 

determining the type of an optical disc employed in a conventional 
optical disk device. The conventional method for determining the 
type of an optical disk will now be described with reference to Fig. 
1. 

15 In the prior art, when an optical disk is loaded, it is 

determined, from an FG signal detected as a spindle motor rotates, 
whether the optical disk is loaded and whether the loaded disk is 
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8 or 12 cm in size, and it is also determined whether it is a CD-RW 
(SI) . This determination may be based on the reflectivity of the 
optical disk, i.e., the level of a focusing error signal detected 
when an objective lens is moving in a direction perpendicular to 
5 the disk surface while an internal laser diode LD in an optical pickup 
is turned on. 

After such disk discrimination has been performed, the optical 
disk device turns a focusing servo on after adjusting the focusing 
gain and the offset of an R/F IC according to the disk discrimination 

10 result (S2) . Then, the optical disk device turns a tracking servo 
on after adjusting the tracking gain (S3) . 

Next, the optical disk device shifts to a recording mode and 
performs a corresponding adjustment operation, and also performs 
an automatic focusing/tracking gain adjustment operation of both 

15 a digital recording signal processor and a digital reproduction 
signal processor, and a gain adjustment operation of the R/F unit 
(S4 and S5) . 

If it is determined that the loaded optical disk is not a CD-RW 
(S6), the optical disk device turns a wobble servo on for reading 

20 ATIP (Absolute Time In Pre-groove) signals after the focusing and 
tracking gain adjustment operation and the recording mode adjustment 
operation have been performed, and checks whether an ATIP signal 
is detected within a predetermined time, so as to determine whether 
the optical disk is a CD-R or CD-ROM (S7) . If an ATIP signal is 

25 detected within the predetermined time, the optical disk device 
determines the optical disk to be a CD-R (S8) . On the contrary, if 
no ATIP signal is detected within the predetermined time, the optical 
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disk device determines the optical disk to be a CD-ROM (S9) . When 
such disk discrimination has been completed, the optical disk device 
performs a requested operation (S10) . 

In the prior art, as described above, the determination as to 
5 whether the loaded optical disk is a CD-R or CD-ROM is performed 
after the focusing and tracking servo adjustment has been completed. 

However, the conventional optical disk device (for example, 
a CD-RW drive) generally employs the same tracking servo scheme, 
i.e., a push-pull tracking servo scheme having a high optical 
10 efficiency, irrespective of the type of a loaded optical disk, 
although it is required to employ an optimal tracking servo scheme 
according to the type of the optical disk in order to improve the 
reproduction characteristics. The conventional device thus has a 
problem in that the reproduction and/or recording characteristics 
15 are degraded for CD-R and CD-ROM disks. 

In addition, the conventional device performs the recording 
mode adjustment operation and the automatic focusing/ tracking gain 
adjustment operation of the digital recording signal processor, as 
described above, before determining whether the optical disk is a 
20 CD-R or CD-ROM. For this reason, if the loaded optical disk is a 
CD-ROM, i.e., a read-only disk, the reproduction operation is 
delayed since the unnecessary adjustment operation is performed. 

SUMMARY OF THE INVENTION 

Therefore, the present invention has been made in view of the 

25 above problems, and it is an object of the present invention to 
provide an apparatus and method for determining the type of an optical 
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disk, wherein optical disk reproduction and/or recording 
characteristics are improved by performing an optimal tracking servo 
adjustment operation according to the type of a loaded optical disk, 
and in the case where the type of the loaded optical disk is read-only, 
5 there is no time loss such as reproduction delay by omitting an 
unnecessary operation such as a recording mode adjustment. 

In accordance with one aspect of the present invention, the 
above and other objects can be accomplished by the provision of a 
method for determining the type of an optical disk, comprising the 

10 steps of: a) detecting a level of a wobble extraction signal while 
a focusing servo is turned on; b) determining a type of a loaded 
optical disk based on the detected signal level; and c) performing 
a tracking servo adjustment operation according to the determined 
optical disk type. 

15 In accordance with another aspect of the present invention, 

there is provided an apparatus for determining the type of an optical 
disk, comprising: a servo means for performing a focusing and 
tracking servo adjustment operation on an optical pickup means; a 
level detection means for detecting a level of a wobble extraction 

20 signal produced from a signal detected by the optical pickup means 
while a focusing servo in the servo means is turned on; and a control 
means for determining the type of the optical disk based on the 
detected level, and controlling the servo means to perform a tracking 
servo adjustment operation according to the determined result. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and other advantages of 
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the present invention will be more clearly understood from the 
following detailed description taken in conjunction with the 
accompanying drawings, in which: 

Fig. 1 is a flowchart showing an example of a method for 
5 determining the type of an optical disc employed in a conventional 
optical disk device; 

Fig. 2 is a block diagram showing the configuration of an optical 
disk device in which an apparatus for determining the type of an 
optical disk according to the present invention is embodied; 
10 Fig. 3 is a flowchart showing a method for determining the type 

of an optical disk according to a preferred embodiment of the present 
invent ion ; and 

Figs . 4 and 5 show examples of tracking error signals and ATFM 
signals according to the type of the optical disk. 

15 DETAILED DESCRIPTION OF PREFFERRED EMBODIMENTS 

An apparatus and method for determining the type of an optical 

disk according to preferred embodiments of the present invention will 
now be described in detail with reference to the annexed drawings. 

Fig. 2 is a block diagram showing the configuration of a 
20 preferred embodiment of an optical disk device in which an apparatus 
for determining the type of an optical disk according to the present 
invention is embodied. 

As shown in this figure, the optical disk device includes a 
channel bit encoder 40, an optical drive 41 and a digital recording 
25 signal processor 3 0a for recording data. 

In addition, the optical disk device includes a counter 12, an 



optical pickup 20, an R/F unit 50, an ATFM signal level detector 51, 
a spindle motor 11 for rotating an optical disk 10, a drive unit 60 
for driving an optical pickup 20, a servo unit 61, and a digital 
reproduction signal processor 30b. The counter 12 counts pulses (FG 
signals) produced as the spindle motor 11 rotates. The optical pickup 
20 records data on the optical disk 10 and reads data from a recording 
layer thereof according to an inputted optical drive signal. The R/F 
unit 50 performs filtering and waveform shaping on a signal detected 
by the optical pickup 20 to output it as a binary signal, and outputs 
an ATFM signal , as a wobble extraction signal , through an ATFM terminal . 
The ATFM signal level detector 51 detects the level of the ATFM signal 
outputted from the R/F unit 50. The servo unit 61 controls the 
operation of the drive unit 60 based on both a servo error signal 
(a focusing error signal and a tracking error signal) outputted from 
the optical pickup 20 and a signal associated with the rotation speed 
of the optical disk 10. The digital reproduction signal processor 
30b recovers original data from the binary signal with a clock 
synchronized in phase with the binary signal. 

The optical disk device further includes a microcomputer 70 that 
determines the type of a loaded optical disk 10 based on the detected 
level of the ATFM signal, and controls a focusing and tracking servo 
operation, a gain adjustment operation, a recording mode adjustment 
operation, etc., according to the determined result. 

Fig. 3 is a flowchart showing a method for determining the type 
of an optical disk according to a preferred embodiment of the present 
invention. This determination method of Fig. 3 will now be described 
in detail with reference to the device configuration shown in Fig. 



2. 

If an optical disk 10 is loaded, the microcomputer 70 performs 
scheduled initial operations such as disk discrimination and servo 
adjustment . 

5 First, the microcomputer 70 rotates the spindle motor 11 through 

the servo unit 61 and the drive unit 60. The counter 12 counts pulses 
(FG signals) outputted from the spindle motor 11 , and inputs the count 
value to the microcomputer 70. 

The microcomputer 70 determines whether an optical disk is 

10 loaded and whether the loaded optical disk is 8 or 12 cm in size, 
based on the count value (Sll) . The reason why this determination 
is based on the count value is because the count value during one 
rotation of the optical disk 10 varies depending on both whether the 
optical disk 10 is loaded and whether the optical disk is 8 or 12 

15 cm in size. 

The microcomputer 70 also determines whether the type of the 
loaded optical disk 10 is CD-RW or not (Sll) . To this end, the 
microcomputer 70 detects the reflectivity of the optical disk, i.e. , 
the level of a focusing error signal detected when an objective lens 

20 is moving in a direction perpendicular to the disk surface while 
an internal laser diode LD in the optical pickup 2 0 is turned on. 
For example, upon the assumption that the reflectivity of a normal 
disk is 100%, the microcomputer 70 determines that the optical disk 
10 is a CD-RW if the detected reflectivity thereof is 30%. 

25 After such disk discrimination has been performed, the 

microcomputer 70 optimally adjusts the focusing gain and the offset 
of the R/F unit 70 on the basis of the discrimination result, as 



described above, while controlling the position of an objective lens 
provided in an actuator of the optical pickup 2 0 to turn on the 
focusing servo (S12) . 

While the focusing servo is turned on, the level detector 51 
detects the level of an ATFM (Absolute Time Frequency Modulator) 
signal (wobble extraction signal) outputted through the ATFM 
terminal of the R/F unit 50. 

The ATFM signal is obtained by combining A, B, C and D signals 
of the optical pickup 20, which is produced to detect a wobble signal 
of a disk for recording such as a CD-R, and slice it to obtain an 
ATIP (Absolute Time In Pre-groove) signal. Since the ATFM signal 
used in the present invention is measured before performing the 
tracking servo adjustment, it is difficult to correctly produce the 
ATIP signal as a wobble signal, but since the level thereof can be 
measured, it is possible to determine whether there is a wobble. 

If the determination result at step Sll is that the optical 
disk 10 is not a CD-RW (S20) , the microcomputer 70 determines whether 
the optical disk is a CD-R or not, based on the detected level of 
the ATFM signal (S21) . If the detected (peak-to-peak) level of the 
ATFM signal is about 250 ~ 350 mV as illustrated in Fig. 4, the 
microcomputer 70 determines the optical disk 10 to be a CD-ROM. On 
the other hand, if the detected ATFM signal level is about 950 ~ 
1100 mV as illustrated in Fig. 5, the microcomputer 70 determines 
the optical disk 10 to be a CD-R (S30) . 

If the optical disk 10 is determined to be a CD-RW or CD-R, 
the microcomputer 70 performs two operations in sequence, the first 
being an optimal tracking gain adjustment according to the 
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determined type of the optical disk 10 and the second causing the 
tracking servo to be turned on (S31) . After the tracking servo is 
turned on, the microcomputer 70 shifts to a recording mode and 
performs a corresponding adjustment operation as described above, 
and also performs an automatic focusing/tracking gain adjustment 
operation of both the digital recording signal processor 3 0a and 
the digital reproduction signal processor 30b, and a gain adjustment 
operation of the R/F unit 50 (S32 and S33) . 

If the optical disk 10 is determined to be a CD-ROM (S40) , the 
microcomputer 70 performs the tacking gain adjustment operation and 
turns the tracking servo on (S41) , and then performs the automatic 
focusing/tracking gain adjustment operation of the digital 
reproduction signal processor 30b and the gain adjustment operation 
of the R/F unit 50 as described above, without shifting to the 
recording mode and performing a corresponding adjustment operation 
(S33) . 

When the optimal servo adjustment and the recording mode 
adjustment according to the determined type of the optical disk 10 
have been completed in such a manner, the microcomputer 70 performs 
a requested operation (recording or reproduction operation) for the 
optical disk 10 (S34) . 

The reason why the present invention determines the type of 
the optical disk 10 based on the ATFM signal as a wobble extraction 
signal as in the above embodiment, instead of based on the wobble 
signal as in the prior art, is because it is impossible to detect 
the wobble signal as only the focusing servo is currently turned 
on. In addition, since the ATFM signal level of a CD-R is higher 



than that of a CD-ROM in which there is no wobble signal, it is 
possible to easily determine whether the type of a loaded optical 
disk 10 is CD-R or CD-ROM, based on the ATFM signal level. 

Moreover, a 3 -beam or DPD tracking servo scheme is suitable 
for a CD-ROM and a DVD-ROM as a usually printed disk, whereas a DPP 
tracking servo scheme is suitable for a CD-R/RW and DVD-R/RW. 
Accordingly, if it is determined whether the type of the disk is 
R (a disk for recording) or ROM (a printed disk) before the tracking 
adjustment is performed, the device operation is switched to a 
tracking servo scheme suitable for the determined disk type, so that 
it is employed in the corresponding operation. It is thus preferable 
to select the tracking scheme at step S31 or S41. 

As apparent from the above description, an apparatus and method 
for determining the type of an optical disk according to the present 
invention has the following advantages. Optical disk reproduction 
and/or recording characteristics are improved by performing an 
optimal tracking servo adjustment operation according to the type 
of a loaded optical disk. In addition, in the case where the type 
of the loaded optical disk is read-only, there is no time loss, thus 
allowing a swift reproduction operation, since unnecessary 
operations such as a recording mode adjustment operation and a gain 
adjustment operation of a digital recording signal processor are 
omitted. 

Although the preferred embodiments of the present invention 
have been disclosed for illustrative purposes, those skilled in the 
art will appreciate that various modifications, additions and 
substitutions are possible, without departing from the scope and 
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spirit of the invention as disclosed in the accompanying claims. 
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